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REPORT No. 215

AIR FORCES, MOMENTS, AND DAMPING ON
AIRSHIP SHENANDOAH

MODEL OF FLEET

- By A. F. Zahm, R. H. Smith, and F. A. Louden

INTRODUCTION

To furnish data for the design of the fleet airship Shenmzdmh,a model was made and tested —
in the S by 8 foot wind tunnel for wind forces, moments, and damp~m, under conditions de-
scribed in this report. The results are given for air of standard density, P= .00237 slugs per

—

cubic foot without VL/V correction, and with but a brief discussion of the aerodpamic design
—.

features of the &hip. This account is a slightly re= form of Report No. 195, prepared for
the Bureau of Aeronautic, July 22, 1922, and by it submitted for rmblicat.ion to the h’ational

-—

Advisory Committee for Aero~autics. ‘ “
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FIeet aid.dp Shenandoahofwhkhtwomcdds mre msde and used inthese tats

DESCRIPTION OF THE MODEL

The model during its fist tests was 67.75 inches long, and was then Shortened 3.28 inches
by removal of a cyl.indric midship section to receive further tests. The dernal appearance
of the shorter hulI is given in F~e 1; the dimensions of both are given in Figure 2. During
the test the long hulI was fit bare, then fitted successively with the oontrcds 1, 2, 3,4, 5, shown
in FWSS 4, 5, 6; the short hull was first bare, then fitted successivdy with controls 5, 6A, 6B,
6C, 6D; the latter shown in Figure 7. The bodies were of dry pine and varnished; the movable
controls all were of brass; the thin h Nos. 1, 3, were of brass; the thick ones of wood. The
cross sections of the fins at their thickest point is given in Figure 3, and the areas of the various
fins and controIs are given in Table I.

The foIlowirg classification of the controk has been furnished by the Bureau of Aeronautics:

-.

..-

-.

..—

Type I.—Original L-49 controls, ffat surfacm.
Typs 2.--SimiIar to Type I, but surface double-oambered.
Type 3.—Fiat surfaces, cantilever balance, area approximately 20 per cent greater than Type 1.
Type 4.-8imilar to Type 3, but surfaces double-cambered.
Type 6.—InternaUy braced fins, “ Handley Page” balance. &w approximately the same as Type 3.
Type 6.—3fovable surfaces A, B, C, D with oommon fins slightly larger than fins 5.
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METHODS OF TEST

During the tests for forces and moments the models were supported from the flange at the
bottom of the wind balance shank, as shown in Figure”1, by means of a horizontal frame, from
which fine wires ran to suspension points on the hull before and after its center. The mechanism
and operation of this balance are described in Report “No. 146 of the National Advisory Com-
mittee for Aeronautics. The head-on net drag so obtained was checked by measurements on the
bifilar balance. In the part of the tunnel under the first named balance the wind has no static
pressure gradient, hence correction for horizontal buoyancy for that region was not- necessary,
as it was for the space under the bifilar balanoe,

During. some of the tests five components of the air force,’ i. e., the lift, drag, cross-wind
force, pitching and yawing moments, were measured simultaneously.

The damping coefficients were determined with the aerodynamic oscillator shown in Figure
8. The oscillator aile had a counterweight at one end, and at the other ran squardy into the
hull at-its buoyancy center.

The wind speeds and model settings for the various tests are sufficiently disclosed in tho
tables and diwzrams accom~armirw this text. The oscillation values in the tables are faircd
from three or ~our sets of o~se~at~ons made for each condition of model and wind.

A’..V“”.v ~~““.~~ “-

.7

... . 7“-,L . .. . . . . . . . .,’ ,.. . .{, ..

FIO. 1,—Model of fleet airshipNo. 1sus~nded on tind behnce
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DRAG OF BARE HULLS

Tables II and III gi-re the”head-ori dnig aidzthe shape coefficient for the bare hulls, long
and short, as found for speeds of 20, 30, 40, 50, and 6(Eailes an hour; also the head-on drag and
shape coefficient for 40 miles an hour, with control surfaces 1, 2, 3, 4, and 5. Figs. 9 and 10
show familiar graphs of the head-on drag and shape cdlkeinta for the two bare hulls, at speeds
of 20 to 60 miles an hour. At speeds of 40 to 60 miles the long hull has 2 to 3 per cent more
drag than the short one, buthas a perceptibly smallershape coefficient.,due ta its greater volume.

1.~Dw~~~~~ ~ ~ Mthe~ti t~rnf~ the entfm urge Ofthe&on the model. The dynnme can hme three componentsOfform, and

threa of moment; for example X, Y, Z, L, M, N. SeaRouth, Analytical Stetics, Vol. I
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FIG. 10.—ResManceand shap8mefEcfent for sheet model, Lwe huflj at
LP@tch and 0° YUW

The disk ratio and shape coefficient, as found at 40 M& an hour, are given for these two
bare huHs and some carkr ones in the following table. The drag of a hull’s major section,
normaHy exposed as a thin disk, is taken as O.00283 SP pounds at P miles an hour, and the
ratio of this force to the actual head-cm d~~ of the hull is called the “disk ratio. ”

Comparison of rarious hare hulk

Sh5~=~-tlMent

Model Disk ratio
- p(vol .]vwl~

~ r i

Short Shenandoah ------------------ 10.51
Lon Shenandoah ------------------- 10.16
Ooo%kh B---------------- - _____ 15.4
E. P------------------------------ 17.2
c ohs-______-__-_ -_----_ ---l--__-l la 9

FORCES FOR VARIOUS ADTIJST.MENTS

Tables IV to XV, inohsive, give, for numerous settings, the lift, drag, and side dragon the
modeIs, at 40 miles an hour, measured parrdle~to the axes of the tunnel and brdanm. Tables
XVI to XXIII give the X, Y, Z forces thenoe derived by simple analysis. Figures 11 to 18
contain plots of the Y, Z forces against angles of pitch and yaw. The X force is too nearly
constant from model to model to justify plotting. Figures 14 and 18 show that the forces
on tie long huU can be clod-y estimated from the measured forces found with the short hull,
thus obviating the need for repeating with the long hull many of the tests first made on the
short one. In this estimate it is ass~ed that any air force increment due to adding the midship
segment is the same when the hulls are bare as when. furnished with either type of control.
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MOMENTS FOR VARIOUS ADJUSTMENTS

TabIes XXIV to XXX, incIusive, give the pitching and ya& moments, at 40 miles an
hour, for the manifold conditions therein specitled. FiS 19 tO 25 contain #o& of these
moments egainst angles of pitch and yaw. Figures 22 and 26 show that the momenk on the
long model can be accurately estimated from measurements with the short one.

In this iAi.rnai%the distance of the control force from the center of buoyancy of the short
hull iE.computed as AM/AZ, where All, AZ are the increments of moment and force due h .—.—--
adding either type of contrd. This distance phw half the length of the midship segment
is the arm of the control surface of the long hull. The product of this arm by the force on the
control, plus the moment on the long bare hull, gives the total moment for the hull and control.
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FORCES AND MOMENTS AT LARGE ANGLES

Table IGIZU gives, for the lo= hull with No. 5 controls all neutral, the drag, moss-wind
force, and yawing moment in a 30-mile wind, on the model set at 0° pitch, and at yaw angles of
0° to 90°. The wdues of X, Y, N, derived from these data, are plotted against # in Fwure 27.

The vector diagram for this test is given in I?iie 28. It showa that when the model is pivoted
about the Z axis, as a weather vane, it is unstable in yaw at aU angles below 70°. It is rtote-
worthy that X beoornes a propdsive form at large angles of attack, as has been observed in
similar tasts.

.—

.—



164 REPORT NATIONAL MNUSORY COMMJ.Z331E FOE AERONAUTICS

Angle of yowj @
—

‘Disfcrr%e in feet from GBa

Fm. 27.-X and Yforces and yawing momenti N for long Fr~rf~b-.-@6r of pressure travel of Ion irulf w[th No. 6 mntrol
model wfth No. 6 contzol surfaces.

‘dd a’ m ?!%:
Elevators and rudders neutr~ Ak sp?edW and 40 M.

Efevators and ruddars neutral. Air spwd 24 M. I?. E.” —.

CENTER OF PRESSURE

Figure 29 delineates the center of pressure in yaw for the data in Tables XxXI, XL
XXIX, also the center of pressure in ,pitch for the data in Tables XXII, XXV, As the ytiw
a~mlef~~ below 10°, the center of pressure runs rapidly forward, and traveIs even beyond
the nose of the hull, The same eflect is not observed in pitch because the fins are adjusted
to give a negative-pitching moment at zero pitch.

The forward travel of the center of pressure at small angles of yaw is further illustrated
by Figure 30, giving the line of resultant air force on the long hull with Nos. 3 and 4 controls.

k--3t.64”4

c
g
8“$=4#-%g till w)fh NR3

confrol surfaces

%// Wtfh No 4
confrof smfzres

I ——

Fm. 2S.-Une of resultant ah form on long hull wfth No. 5 mn-
trole. Model at W tch. Elevatora and rudders neutral.

FrG. 30.-Ltno of remdtant ah force on long huU with Nan. 3 and

S4aFaofmodd lll!20fr#afze
4 controls. Model at W DIM?. Elevator earrdrudders nautral,
A1rsped 40 M. P. II. &ala of !nodd l/l!41foil dr.a

COEFFICIENTS OF DAMPING MOMENT

Tables xXXll to XXXIV give the data and derived values for finding the dhmping coeffi-
cient, and Table 2UUIV the net damping coefficient itself, for the long hull, first-bare then
with controls 1, 2, 3, 4, 6.& 6D. In Figure 32 these net values are plotted against speed, giving
straight-line diagrams, as usual.

The logarithmic decrement, 1, used in computing the damping coefficients, was computed
from faired plots of the oscillation data, made in pencil, for all the tests, during the individual
runs. Some typical plots on semilog paper are ahown in Figure 31.

The structure and theory of the aerodynamic oscillator used in these tests are well known,
hence the method of finding the coefficient, p, of damping moment in the present work is
omitted.
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STABILITY CRITERIA

By (13), Report No. 212 of the National Advisory Committee for Aeronautic, an airship
is stable in yaw if

pYa– + > 1.-_ --.------.--__-------_-_-.-.-(l)u A$

where all the symbols but a refer to the model conventionally. Following the earlier usage
in aerodynam.k, one may write a= #/m, wheres is the scale ratio of airship to model, an-dm is
the natural mass of the ship.

In the present ease a=120’/5427=318.4, the denominator being slugs. The working yaw
criterion then is

3184 &
u N+ -----------------------------------

(2)

and gives for the full-scale hti the values listed in Table XEWI.
The last cohunn indicates that the airship is sufficiently stable with some of the types of

controls, notably 3, 4. For experience with this kind of craft teaches that satisfactory stability
may be expected when the yaw criterion here used somewhat wzceeds 1/3.2

Report No. 212, National Advisory Committee for Aeronautics, derives a in the form
a = @/inn, where n is a constant peculiar to the model. For motion at small tingles in yaw it
appears that for this model n is less than ~, and h&ce that the values of the criterion in the
last column of Table XXXVI should be at least doubled. The value n= 1 was used in com-
puting this table merely to make the values of the criterion directly comparable to those given
in other publications, such as the one here cited. On the other hand, if one takes m= 1.5x
naturrdmass of the airship, lind n= ~, the value of a becomes ~ greater; and the given criteria
must be increased by that amount.
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sBrltfsh R.& M. (new sertes)No. 281,p. 61.

.
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CONCLUSION

It is believed the designing staff, which initiated the program for the present measure-
ments, will not require a detailed discussionof the .d@_wd diagram% S&UM~se are of f~ifir ..
form and very numerous. The stability criterion, presented in somewhat novel form in Table
X.XWI, is derived and discussed in Report No. 212;.National Advisory Committee for Aero-
nautics. If the numerical equations of motion for one or more of the present airship types
be required, they can be developed subsequently in such fullness as may seem necessary.

TABLE I ._ .- —

AREA OF MODEL CONTROL SURFACES

[In squareinches]

— . .

Number of control surfsce

.+l .-. . -.

‘= W
10s2 3or4 6

—

%rf20nteI fi . . ..-...- . . . . ..-. ——-—— — La 10.39 lL 44
Elevator for horlzcmtafk.- . . . ..-. --... -–.. --.--——--—-.– a.ao
Top Vertb$e.1fi...- . . . . . . ..--...-----. _-—--. -——-—— Q.59 It: 4?3
Rudder for top VSItiOd5 . . . . . . . . . ..--.---.--.. ----—–-———-.. ~~ $% ;;
Bottom vertiml ti--------------------------------------------------
Rudder for bottom vertkal fin . . . . . . . . . -------------------------- L78 i95 L37

Control member
0.4

I I ...1 -z .+:

Nrm: Rrkfo mrdel to Ml efze.1:120.
1eq. In. on modal-1~ sq. ft. on fult sfze.

-9.29 eq. metem on full stze. TABLE III

TABLE II SHAPE COEFFICIENT AND CORRESPOND-
ING VALUES OF KL

RESISTANCE OF BARE HULL AND HULL WITH CONTROLS NOS. I TO 5

1,.1 I tI I I I 1

Eymtds deilned below]

1 t I

I I ,.1- 1! I I J

Bem hull, Iong model

r
M,~OH, Inched Pourld8 Inches Pou7rd8 Pr&& Poyds P~g P&n’l’ti

CLalo ILOH
24

:%& 0.051
:101 0 : Ola .Oaa

i!% \ :M
. m

40 L040 . la4 .172 0 .022 . I&O.
ml :g .2W
00

–. 001 .W .!229
k%l I :51 k% .202 -.002, .044 .Ssl

1

Barn hrdl, Iong model

8 m 1
w -P.:.

0.03442 165.0 1L2.6
30 .a2!m5 247.7 la o
40 .06077 930.0 226.1

.m 41z8 ML 6
z .02917 49&4 337.9

I I [ I I I 1

Bsrs hull, shwt model

,. ..-, .

Bere hull, short model

m ao2366 1s7.1 107.1
20 .03216 23&7
40 .02122 914.2 FL:
m .W022. 3929 287.8
m .Mm4 471.6 621.4

I I

Long model hull with control eur-
fsm at40 M. P. H.

l“ t . .,
Clontro

.-

1
surfe.ra Long model huUwith eonfml surfsce at 40hf. P. H.

No.

Contiol
surfaceNo

1 a 03230 Mao 2M.1
2 ;= 830.5 226.1

3S).o
: .03221 E;
b .03321 %: 225.1

I Short modal hull with control .surfsesat 40M. P. H. I Shortmodelhufl wfthcontrolsurfnm at40 M.P.H.

m ..-

-.. .,-

L 182 a 201 LO04 O.lafl
: L 119 ~~ L062 . lFa

L 140 1.073 .192
: L 136 .Z14 L069 .192
6 L 110 .20d L046 .198

0.n-i o 0.. : l&7
.176 0
.130 0 .020 . 1s4
. lW :

.:E” :%’. lal

R.=Resfetsrmeof model in ponnds.
L= Length of model h feet.

VoL=Volmne of model In cubic feet.

.
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TABLE IV

NET MEASUEED LIFT ~ POUNDS FOB BARE HULLS AND HULLS WITH (IONTROL SURFACES NOS. 1 TO 6 -.

[Moddat~yaw andruddersnmhaL Akspee&40mIleaper hour]

, , ? .—.-w .—

-
=-.4-
-
.—

. .-
-
,-

pHJ
+:624~ A&

–.lm
– .032
+.012
+ .Oio

+:HJ
~:g
–.LSO
– .O11
+ .05s
+-m
+.ISS
+.m
+ .455
+ .0s5

+o.OM
+ .07s
+ .147
$ ;g

H
——.—-----—-—--------——-+---–------—-----------------------------

3————-—---—--.------——----—-———--——.-.—----------—--—--——-.——------------------------_____A----__—
-J--——— ------------ ---------- ---,

—-- —--- —--- —-------- L- —

..-—------l—— —— -1 ----------
——-—
-----------
-----
.--—.—.-
----------
-----------

——
.—.. L-

*O

+M

-.
..-

.-
.-—---
——

1
–.ss5
-.lio
+.021
+.116
+.192
+ .m
+ .ase
+ -m
+ .SI!2 11
-—-----——.—--_-———--–.316 –.070

– .110 –.172

p:; ;:%?
+.115

+ :m +.lso

~:: ~ %JH
—-------—----------——-—---------—-—---——-------.—-—.-----—------————--——--------——---——-—-.----—---—.------—--—--—-1

-—----—
–.390
—.17s
–.022
-1-. W
+ .110
+.lis
+ .272
+.4s7
+ .764

– .a56
– .Ies
– .M5
; :g

+
:242
.400
.61Z

,—------.
=:%!
-.015
+.CH6
+.US
+ .lsl
+ .M6
+ .4s0
+.=

-.—

TABLE V

NET ME4’UEED IJRT FOR SHOBT MODEL AND COMPUTED LIFT ~ POUXDS FOR LONG MODEL HULL WITH
NO. 6 00NTEOL SUEFACES

.

—--

phiel at P ynw and rudders neutral. Mrspeed, 40miles per hour]

ConkoI N0.-6B ti— Control No. 60 e
I

conk-cdNo. 6D on—

*
._

‘ .&

-,
.-

-—

—.—

.-
.-

. . .
..—

.—
-—

Fins NO. 6 (wfth-
at elavatora or .C6MroI No. 6A e
rnddem) on—

T@hull ‘horthdl Long hell

+0.019
+. m
+. 157
+.s26

+:E

-.40e
-. m
–. 021

$;

+: 24s
+.4m

+>.:

—.a2a
-. m
+. 02s
-1-.110

1

.172

g

Long hti

+o.Ols
+. 074
+. UL5
+. 227

++i g

-. ‘7’
-.432
–. m
-.062

;%J

+:m
+.29s

+~ ~

—.761
-.869
-. 16s

pJ

+: lW
+.233
+.4m

+t !%

Woct hull

+0. 017

+%J

+:-g

-. 40s
-. m
-. MS
+.m
+.m
+. 152

j:

-. m
-.?39
-.127
+.019
+. 104
+. lM
+. !4M
+.am
+. 4s9

++i!%

;horthti

* 01s
+. m
+. 157

~~

—.76s
-.m2
-. Is7
-.029

f

.Ws

.105

. 1Z3

+%

+tY4
~.g

—. lm
+.(W
+. m
+. 195
+. !247
+.654
+. 629

+tz

Long lum

+uOis

$WJ
+$:
-.s’m
-.1’23
-.C82

;KJ
+:20s
+.44’3

+~-g

-.2U7
-. m
+.cm
+.m+.196
+.=
+.667
+.550

+Wil

LIy~7 +im7
I

+.074
+:Ia6 +.129

pJ $#

.---_.--

DCUTaJ

$

+16
-15
–10
–7
–4
–2

+:
-1-4

++2
+15
–16
–10
–7

Dcgru8

0

+10

+20

-y&

+: 162
+. 216
+.s3s
+. 992
-.s40
-.416
~.

+. m
+.075
+. 146
+. 22s
+. SW’

+~g

-.6&J
-.167

-+.005

$:

+:2M
+.459
+. C81

● FL147

+0.017
+. IM3
+. 165
+. 23L

+$=MJ

-.&l
-.214
-.061

p!J

ZE

+>.;

-. Ss5
-. 14s
+.016

$~

+:705
+.600
+. 746

-i-L 2)7

.-

=4==1.-.---. ---l-—— I

~

--------- -
.__ :---—
.-——-
.—— -
.- —-
--------
.-———
.------.-
.---..---
—-——
.—— --
--------- —
.--------- --—
.......- .-—
-------- -—
---------- —
.-----_------

—

●

✎✍

-i
–2

+:
-H

++J
-FM

. .
-.
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TABLE VI <
NET MEASURED LIFT IN POUNDS FOFt BARE HULLS AND HULLS WITH CONTROL SURFACES NOS. 1 TO 6

DegraaJ

o

+10

+16

Angle of
mew

I I I.aM hell with eontrd No. — I I
Lou&p Shohtitibare Sh~tihdu Lalrl;dti,

1 I 9“3 I 4 No. 5 No. 5

+0
+. 001

;%

i

+0. ml
+. W
~ ml

o
0

=:s=1::-::-3-SE=
Ill

...........------------.-------------------. +:om..-...-—..--------- +.0z3
---------- --. .-— --

+

:( +; O&
.. — ------------------ .(
------------ . . . . . . . . . .. . luo .

i
.021

.. . . . . . . . . . . . . . . . . . . .

i

.o12 .
.--—.. ---. -.. .——.— .OM - +: E............... .......- .o12 . +. 020

-r. UN
-$..~

+. 011

l%?
+. 011
+. of.2
+. 011

-r. WI1

1pj :&
+.018 .019

+ i

.018 .m

.017

.017 %?
+. 017 +. 018

,----------
+. 021
+-.on

1
.022
.MQ
.019
.021

+.022

i

.Om

.019

$:

i
.021
.On)

i

,Ols
.OxJ
.020

TABLE VII

bonghdU,

No. 8,
mmputid
rom short

~g

i

;%

.019
.. --.-—
.. . . . . ..-
.. . . . ..—
--------
.. . ------
. . . . . . . ..-
. . . . . . . ..-
. . . . ..—
.. . . . . . . .
..--. — -

1!1:
.021

i

.021

.mu

.OnI

i
- :8

.018

NET MEASURED LIFT FOR SHORT MODEL AND COMPUTED LIFT IN POUNDS FOR LON13 MODEL WITH NO. 6
CONTROL SURFAOES

Kodel e4@ @teh and elevatoraMUtd. Alr aLM@ 40mflesPW hour]

Deura#8

o

+10

+20

+0.020
+. MS
+. m
+. w
+. 019
+. ms

-. -—----
..... ......
...... ....-
........—-
...........
.... --—---
.... ..... ..
.... . .. ...
.. -. ..-. .-
..-. —....-
..........-
...........
--———...
.—.—-—.-
.......... .
.-.. ......
...—..-..
-.. .—....-
.......... .
...........
-----------
...........

+4 021

M-f-.01s
+. 01.9
NH+.Ols

i

.018

.m9

+: E
+. mo
+. m
+. me
+ Ola

f

. 01s

. ml

. Ols

$%!

j%!
.Ola

f

.020

. ln5

.018
+. 018

I +0.020 I -won I ++022 I
--l......................------------..... ......--...-—............-...............................—

-------- ... ......- —.-. .... -. ..-.

----&l:_....~~.-._.$H.-----------....—-----—.......

t

--------- ............ ............
............ .-. --.—.... ............
... ........ ............ ............I---- .-. .—. ..

R3Z-I----:%I Ni! I

—.--.——.-. .--.-— .....—.- ..
...—. .--—---------- ...... .....
.-_. _-. . ...... ...... ........----

..._
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TABLE VIH

NET MEASURED DRAG IN POUNDS FOR BARE HULL5 AND HULLS WITH CONTROL SURFACES NOS. 1 TO 6

Model at P yaw and mddera nentml. A5rspeed, 40mfles per hrmr]

I I LO.U hull with control No. – L41gh&l
Lcm.gm.glL

No. &
No. 6 -w~

&om shod

II 160 am
.M .Ma
.165 .164
.Ml . les
.!lm .2SI

... ---—.. -----------
. !Z8 . . . . . . . . . . .
.174 . . . . . . . . . . .
.161 -----------
.161 -----------
.162 . . . . . . . . . . .
.166 ----------
.176 . . . . . . . . . . .
.m . . . . . . . . . . .
.220 --...:=
.113
. 17a .Ma
.166 .164
. laa .162
.103 .161
. m . Ma
.Is2 . lsl
. !2U
.295 :E

k H
hue hnll ham hti I1I 2 I 8 I 4

..

U&!

.I.62

.105

.!256
.----—---.
.—----- .
.--. --. —.
----------
.—------
---------
.--. -——-.

—
+10

.----—-.-

.----—.-
--..--~:--------

--------- - --------..-
‘______ --- ----— .m-------—-------------.230

---------- --- —------- . 17s
--—------- -—------- .M3
----------------- .163
-. —---— .—— -- .104

------------------------ . 17%
-------- ---- . . . . . . . . . . . . .E2
-------- -- --------- .231
-.. —----- -—-—- .2W 11

.—-—------------.--------—-.—
.28U . m
.lm .176
.170 .170
.170 . m
.174 .178
.139 ;%
.216
.2M .%l
.239 .321

.-—------.
.224.
.176
. 1s2
.162
. la
.169
.Is3
.219
.2s4

.----——
.XB

:%
.161
.161
. ma
.170
.217
.2i3

-!-u!

TABLE IX

NET MEASURED DRA13 FOR SHOET MODEL AND COMPUTED DRAG IN POUNDS FOE LONG MODEL WITH NO. 6
CONTROL SUBFACES

tldodd at0° yaw and mddes nentmL Afrspe@ 40ndka perhond

El#SA6~T#l# Control No. 6A

I

ConbmI No. 6B I Control No. 60 I Control No. 6D

redden) m 0- on— o- 1
mlghnns41dhnn=1=tonghull

am.lm
.m
.!m
.%
.a.373
.=
.M
.162
.162
.161
.170
lea

;;

.344

.224

. 1s

.167

.165

.164

.174

.XM

.!M7

.344

.M4

hcrt h+ong hnIl\Shti hol ang hnl horthnl .QnShnlI@rthul

Dqreea Degr~

!

+2

o +4

+5:
~~

–lo
–7
-4
–2

+10
+!/

G
$-l;

–Ia
-10

–7

+m

:%
.170

: P4
.44a
. a73
.!ml
.Iao
. la
. Mu
.lae
.163
.127
.21S
.%
.672
.330
.223
. 17s
.160
.169
.166
. m

:%

.&la

1
O.laa CLmi
. m .167

.161
:% .E4
.232 .267
.2S2 .33s

.— --—

0.laa
.la7
.167
.201
.n4
.436
.3s2
.224
.177
.162
.lae
. Im
. m
.177
.210
.m
.456
.3a6

:%
.165
. ma
. lln
. 10s
.Iso
.222
.2s0.
.4S3

aE5
.167
. m
.2M
. 2io
.439
.m
.21s
.177
. Isl
.m
. MS
.164
.17a
.216
.2s1
.466
.324
. m
. 17s
. 16s
.163
. 16a
.170

#

.mo

aw
;:lg
.m
.m
:$%
.W
.lal
.161
. la
.I!9
.166
.173
.221
.2W
.4S4

:%
. la
. led

:%
.174
.194
.244
.W
.ma

3
___-------------—---—-.--——-—------—.--——---——-t-.———.-——..--.-—--——1:.-—.-.----—.---.—_--—_.-—------.---—-—.---.—.....-——.-—--------.-—----..---—-.--——---——-.............-..-—....................--—-----------------.........

-
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TABLE X

NET MEASURED DRAC? IN POUNDS FOR BARE HULLS AND HULLS WITH CONTROL SURFACES NOS. 1 TO 5

IModaf at 0° Pifah end elewatoreneutral, Air apwd, 40nrLk8per hour
.—

Rudder Antiwe$f
setting b

De#reee De#reed

[.

0 J

. :;!

–7

.,
+10 ‘

+16

———

Lcm#re

.

(wLomo:

Fro. 5
computed
from short

t -hull with COnti’OINO.– I
La&3klop

No. 6

*

.: . I,..
:;:
.147
.163
.184
..231

0.168 0.167
.169

#1 . la
.188

.!B6 .2W
,..-_ .-. .. . . . . . . . . .

a 166
.lm
.163
.“166
.2a5

0,146
.146
.147
. I&a
:$

:;: o.10I 0.1S6
.Im

.164 .162 :%
, l= .ls6 .182
.!WI .244 .281

!
-------—-.-ti-------..----------.-.—-------..-——.----—------............—=----.—--—----.--.-—--------——-----.--—--—------—----—-------
::-a?$&-=-------. ----- .----.—..

.2X .218
““:.4 .178 . WI
,.170 ,170 . la
..169 ,170 .162

;$
.172 J5J
.177
.192 .170

.231 .227 .199

.204 .208 .238

,.—.-—.
.234
.178
.166
. Ml
.102
.164
.169
.Wa
.!EQ
.238
.178
. lea
.165
.164
.186
.172
.m
.%34

..-. -.. --i.

... .....—-

......... .

...-. .-—
---------
............
—-------
.. .......-il

..-._:_.—____ L——- -.
-------------------- -. _-”__

------------------- ---—-r
..--. --. .- ——--—-. .---— —
.. ------- .—-— ---.-—--—
.. ---—.. ._, _.. .—-.—

..........

......---
---------
,--------

,.—----.-
,...----. —
.-----..-
.--z--.-—

..- —-----

. . . . . . . ..-

. . . . . . . ..-

. . . . . . . . . . .

.----.--—

. . . . . . . ..-

.. —. -.-—

.— ------

4
.--...--....—-—.-_____.------------.217
--- .171 %
.. . . . . ..- ., :,168 .161
.. . . . . . . . . . . ..162 . la

.-.....-. .—
.223
.lm
. llM
.161
.189
.162
.173
.Z12
.M2

------------ ,M4 .M2
...-. .-—- .174 , lfa
.. -----—. .178
----------- h? .M8
---------- .289 .260

,-...— —- -.—.

TABLE XI

NET MEASURED DRAG FOR SHORT MODEL AND COMPUTED DRA”~ IN POUNDS FOE LONG MODEL WITH NO 6
CONTROL SURFACES

[Model at (P pitch end elevatoraneutral Air epeed,40mike perhood

timT&.OJwith-Control No. 6A

I
Contro

,mddem) on- 0
COU3101No. 6C

On-
Cmtrol No. 8D

.,

---

RutudW’ AngIeol
Y$w

b “*
-+=
@thell Lollffhii Shorthu

.
-

Imrthull l(llthti

a 166
. la
.167
.106
.248
.410
.257
.212
. 17!3
.183
.169
.160
. led
.177
.219
. ml
.442
.W2
.210
.179
. la
. MS
.164
.177

. ,lva
.251

%

OW huI

0.166
.160
.169
.1$8
.262
.416
.a72
.216
.182
.166
.160
.160
.164
.179
.222
.m

:E
.226
.182
.166
.164
. M4
.178
. ml
.254
.s32
..600

w hol htxt hul Ong lull

a 166
.160
,167
.194
.244
.410
.870
.218
.181
. 1s3
.169
,169
.164
.177
. a?

:E
.248
.218
.161
.165
. la
. la
.175
.198
.240
.814
.4!?4

De#rw

o

+10

+.m

Diief

Ii
+::
+15
-16
-lo
-7

0.166
.150
.135
.191
.240
.404
.864
.214
..178
.161
. Ha
. lm
. M8
.175
.214
.X.9
.426
.342
.214
.178
.168
.182
.168
.174
.191
.287
.310
.478

0.156 ‘.~ ~
. lM .166
.m .160
. 17s . Iia
.221 .22s

..s66 .371

0.165
.167
.161
. lab
.236
.890
.368
.220
.182
.164
.161
.155
.162
.172
. 1Q6
.263
.416
.200
.226
.lso
.164
.161
.160
.162
.174
.X8
.272
.437

a 166
.167
.162
.124
.222
.Wa

:E
.178
.162
. 16s
. IN
.168
.170
.m
.2?4
.425
.351
.214
. m
. MQ
.159
.161
. lW
.182
.223
.2Q0
.451

0.163
.168
J@J

.241

.226

.86a

.m

.181

.164

.WJ

.169

.164

.172

.X@

.%

.481

.357

.218

.lso

.162

.100

.1’1

.170

.194

.228

.2?4

.467

I
.:-.---------------------------.........----------........--------...................-.....-.........-.........----------.........--—------..........—-....-

[1

---------....................--..——.........--------......................-................-......--------.—...---..--.-,-.—--------------...........--------..------------------...—---------_:...--..—-.-—.----.--...-..--...--.—
—
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TABLE XII

NET MEASURED CEOSS-WJND FORCE IN POUNDS FOR BARE HULLS AND HULLSW2TH CONTROL SUFtFACESh”OS.l TO 5
.. . . . — .-. . . . . . . .

Long huUwith contro! No.—
fllkmk:oy

1,2 ~ 3
1

4 No. 6 >..
,.
—.

-0.001 0
_= WJ

-$ml [ :.wl g
-. Cm

-a ml
–. ml

-. ml
-.001 -. ml –. ml -. ox?

o
0

0 -. m -.003
0 0

-. m -. cull
-. m –. ml o -. m2

T
——

-ml ______
-ml .-..-–—
-E/ml ------—-

------------
tom ..........-

-.--—-—
-.-. —

;. ml -..-——
s-.

0
:

+g

Mi

.---.----—

..-.. —
-..-.------
---. .—
—--—-----
..----.--—
-.. ...—

-----------
.—— —
.------——
.---—
.—-_----
----—-—--
---------
—-----—
----------
-—---—
—------—

-4
-~

0

$2

+1:
–10

-i
-4

_.—
-,-

—

.1
--—--—-.------—--.—-—————--—--..——----..—-------———.----——--—---—---

,.——
–. 001
–. ml
+.(X)I
+.032
+. 002
+. ml
+. cull
–. m
“-. 001 7
-.m
-. m2
-. m2
+. ml
-. 0)1
-. ml
–. 002
-. m2
-. m

.-— -—.
-. Om
-.001
-.002
+. 001
-. WI

g:g;

-. ml

–. m
–.m
–.ml
+/m

+. ml
-. Cm
–. m2
-,002 1

.--—
–. ml
–. ml
–. ml
-. ml
~ cm

o
-. ml
–. Ooz

-2

TABLE .XIII

NET MEASURED CROSS-WIND FORCE FOR SHORT MODEL AND COMPUTED CROSSWIND FORCE IN POUNDS
FOR LONG MODEL WITH NO. 6 CONTROL SURFACES

. .
[McdeI at LPyaw and radders neutral. Airspeed, 40rnfks per hour]

..

j

-—

m&’a@a

a.

.—
—

-—

,.,

.-

.,

i.,.,:::

i
:..-
.,.

,. ,

—
.—. ”—

—
,

.:

..
:
.’
:1
.,
!1.
:;
1

.>

. .

;!

.,

,:

I

.1
;. .
s

Degrees

0

+10

,’

+20
. .

.,’

o
0

-.m2
-.m4
- mI
~.
-. m
-. m2
–.m
--m
-. ml
-. m2
-.001
-. w
-MU
-.m2
-.mz
-.023
-. ma
–. m

*KJ

-:%
.=
-LOW
-. 002

?

yn)l ‘ -0.002 +o.Obl

H==?--------.—-.
-.m —----— _-:-
-.001
-.002 l+- . ‘
-. Om
–. 002 –. C@

.- +:033
+-.UX4

.-

.-—.. .------- +.-.

~

------
.’...~ ....
,....--—
,=--- ‘.
.---. ..-—
. . ..-
,-----— —
.- ..-.
-----
.-. .——,
,. -.---.& ,

E=+=a=a -—
.—

. .——
—

i

i
i
t

.—
-—

.—
-—

—
-—.—

.—
:::5----------,.-.-.—
----*..-..—*-----::----_ t

--
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TABLE XIV

aR09S-WIND FORCE IN POUND8 FOE BARE HULLS AND HULL6 WITH CONTROL
. hT08. 1 TO 5

NET 8U-RFACE8

[Mo&l at (P plkh and eleve.tmsneutral. Afr speed, 40mllea per hour]

Long hull with control No, —

~JorO Shorrbem . shl:loy

1 2“8 1 4 No. 5

.-: - —-- .-—

—1Degrees

o

... . . . .,:

+19

-&g ~ C& +-am -o.m -& cm
-.Ow –. 032

“y- g -- g

–. m -.072
–. ma

-.126 -.112
-.176

-. lM -.140
–. 166 –. 276

-.116
–. 244

-. 2s4 -. %’6
–. 642 –. 206

–. 459
–. 244

-.424
-. 66s

-.648 –. 622 -.462
. .. . S25 . . . . . . . . . . . . ------------ -—-—-. . . . . . . ..- . . . . . . . . . . . .

+? g
-.111
–. 25S
–. 476

. . . . . . . . . .

i
;~

–. OQ4
-.046
-. W8

. -.166
-.629
-. =1
+. 676
+. 106
+. fM
-.019
-. w
-.129
–. m
-. 36a
-.676

1
-a m
-.w
m 119
-. m6
-.468

. .--- .__. . .
.. --.-— . . .
. . . ..__ .
. . . . . . . . . . .
. . . . . . . . . . . .
. . . . . . . . . . . .
. . . . . . . . . . . .
. . . . . . . . . . . .

. .. —-- .

,. -,., r—...-..—-..-------.-._----------------_..-._..............-.............—----.--.-—.—........-------.,----------____..........-----------..............----------....................-----—-—...............-------....-----.-........................------------.............................._...........-.............------------..........._-._.---------.........._.........................---.-—---............______.....................—--.............—..----------......................---------...---------.
--------- .. ............ -.
. .... .... . ... ..... ..-
--------- . ............
--------- -. ............
........... ........ ...
..........- .... .... ..
.—.....- .. ...... ...- -
........... ........- ...
---------- ...........-
.. ........ ...........-

--------
+. MS

$YJ

–. m
-. 14a
–. 222
-. w
-.666

.........
+. ml
+. lEa
+W6
–. 022
–. w
-.114
–. 182
-. ml
–. 6U

,-------
-1-ao
+. 157
+. 004
-.070
~.

–. 2s7
-.48.1
-. (%4

. -.. .-. .—.

$%J
–.fwl
-.114
-.179
-. ms
-.481
–. 660

,..—-.._ .
+. 870
+. 167
~.

-.067
-.128
-. ml
~.

~

...... ..-.

+

.3s8

.178

.047
-016
-.067
-. 1?4
-. m
-. 36Q
-.660

+16

..

TABLE XV .
NET MEASURED OBOSS+VIND FOROE FOR f4H0RT MODEL AND ‘COMpOTED OROSS.WIND FORcE IN POUNDE FOR

LONG MODEL WITH NO. 6 CONTROL SURFACES

[Model at 0° pftch and eIevatora neutral. Ah spe@ 40rnlleaper hour]

Caltrol No. 6D
orl—

Mns No. 6 (WhhOC
$3;t: or nx( Control No. 6A ‘Cdrol No. 6B

on—
Control No. 6C

cm—

+
frorth Lonshul

P&Id&

4

mreu

o

+10

+m

:~w

D@e&

g

l%
-16
-lo
-7
-4
-2

0

E

+t;
+16
-16
--;

-4
-2

#

$%

4!hort huSLong ha

— —
#mghell Shorthri
. —

y% ~ ~7

-.117 -.117
-.262 -.246
-.462 –. 464
–. m -.847
~:: +:&.

+. 206
i

.187

::; -: E
-. W8

-.606 -.108
-.184 –. 180
–. 226 -. 8M
-.648 -.646
-. m4 –. 949
+. 791 +. m
+. ma +. am
+. 162 :&y
:.

–. cm
-.0s7 -.112
–. 151 -. lm
-.226 -.262
-. X17 -. 4tm
-.616 -.021

-L 046 -L 022

Ihorthul

+: ~

-,114
-.241
:. g

+

.s28

.4m

.m6

.070
~.g

–. 0J6
-.160
-.815
-.627
-. ma

ml

;+

-. W
-. lm
-. Ha
-.280

-%?-L

ong hrrl horthul long hell

+-y& +-- O&

-.104 -.107
-.227 -. !2M
-.419 –. 426
-. m6 -. 84a

WXJ +-y& ;

-.115 -.118 ;
-.261 -.462
-. 46s -,476
-.802 -,flal

tz $%

~~ y%J

-. fm7 -. w
-.11.9 -.119
–. 191 -.194
-.661 -. 2s2
-. m -, 6m
–. (@2 -L~

~g $g

-. 01s
-. m -.077
-.126 -. lm
–. 188 -. ls4

-. Ml

&

-.426 -.447
-.646 -. 66s

-1. C87

-.-+ .. .....
-......-.--.—- .
... ...... . ........
... ...... ........ .
... .....- -- .. ....
-------- .. .......
........- ---——.
....... .. ........ .
. ........ .........
... ...... .........
........- ..... .. .. .
......... .. .......
. .. .....- -------- .
. ........ ....... ..
........- -------
--------- .. --—-.
. .. ...... .... .....
--..+ ...... .
......... .... ..-.
----------------
....... .. .... .... .
... ...... :--------

—- ————
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TABLE XVI

X FORCE IN POUNDS FOR BABE HUL7A AND HULLS WITH CONTROL SUBFACES NOS. I TO 6

I Deveu . DewaO

1

I I
a 146 : ;g a 16s :% Q ;MJ

+2 .144
am cLIb5

I
.0.160

H
.165

.141 .142
.164

:%
.157

0 .M4
.134

. Ml
. In

. m .154
.152

+$:
.156 .153 .149

-134
.1* .149

w:
.147 ~ .166 . 14s

:?7 .. . . . . . . . . . . -..-.:!!!..
.159 . 1.+

.116 I .—-’ —--— -.-.——
------.-—- . . . . ..--. — ..---—

~; _:.. _...+----- ----..--.— _._.___’z5--” ------
.146
.149

------- .--— . . . . . . . . . . . . .-. —— — .- _.-_-’_ --—

“’”~m -

.167
-1 ----------- ___ ------------ . ----------

+10
.161

0 ---------–
—

Ih -:

.162

$ ~-:z .— .-.--–-– i
.-— — . m

-1
-- .157

-----—_ .-— . . .. --— _ ----
~:: -:_— —.

. Ml
.-- .-— .164

-——-—- . Ma .154 . 13s . m .147
–7 --- .156 .164 ( :E . lbl .143 .W

--: --.------— =---
.161 .162 . m .174 . sea .163

+16 a
.166 ; :g ;;; .176 .103 .166

0 --.------- -------- .164 .175 .163
:%!

$ ~;:_ :;:1:1
.164 .163 . m .176 . 16s
.164 .Ib7 .l&l . la .160
.170

-lea
. 16s .191 .107 .162 . Ml

.-------- —— . 16s .173 .IQ3 . 1ss ‘. 167 .171

EIeea-

Kett$lr

De#reu

0

+10

+Zl

TABLE XVII

X FORCE IN POUNDS FOE HULLS WITH NO. 6 CONTBOL SUBFACES

IFins No. 6 (with- ~on~ No ~
cat elevator er
rndders) 0- W“

yc&t

I %%% p%iiq%if

0.165 alb5
.IE3 .Ib3
.130 . m
.147 .149
. Mb . 1s
.143 .146

..-... -L----

Ii
.........----------------.........-...............-.—---------------------.-...-..................-..-------..........---------.-._---.....-—..................---------.......--------------------------------..---—..-.—----------~------------.-.-.-----.----------...----.-

Contrd No. 6B

%%%%

am CLlbb
.134 .164
.137 . 16s
.162 .104

. .170 .172
.166 . m
.161 .164
.146 .147
.161 . Ma
.164 .Ibb
. Im .169
.167 .167
. 15s . 16s
. 1ss . m
.164 . lM
.167 . m
. m .174
. Mb .160
. Im -m
. 145s . MS
. la . m
.161 . 16X
. m . led
.153 . m
. lea .164
.169 . m
. m .179
.179 .132

0. lui
.E4
.M1
.Ib6
. m

—... -...

—-- —..
-—-” -- .

.——.-.

.148

.143

.161

. m

:Z
.161
. lM
.lw

Control No. SC Jcontrol No. 6D

Sh&

\;=
.16s
.163
.178
. 1s9
. m
. 14s
.152
. In
. m

:E
. w
.M6
.178
. 17s
.136
.lm
.162
.166
.167
. Nil
.164
. m
.176
. m
.194

=t=

a l!M (LM5
:;: .169

.163
. ml . m
.176 .179
.172 .174
.167 . ml

.149
:% .167
. m .157
. Ml .162

. led
:g .162

.169
. m . 16s
. 17s .179
.181 .134
. m .165
. lb7 .165
.164 . ml
.167 . m

..167 . m
; p4J . la

.164
. m .176
. 17s .136
.W .190
.197 .Xm

%&

o.lb5
.163
.164
.176
. Ml
.177
: ~6J

.169

. 16s

.169

. la

.163

. la

.170

:E
. Ma
.167
. ml
. X72
.109
.164
.164
.176
.138
.931
.m9-

—

.—

.

___-.

--

.-

..

.-. .

..—
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TABLE XVIII -.

x FomJ14m POUNDS FOR BARE HULLS AND HULL2 WITH 120NTR0L SURFACES N08. I TO 6

[Model at 0° pit,dYand elevators neutral, AIr speed, 40roiIw per hour]

I I
.. .,

I I i :s =. z. m

174

o.1%0 o.lM
. l&3 .Ni6
.167
. 16b :%!
.166 .161

..—-. .—. ----
.167 .-..-.
.166 . .. . . . . . ..-
.159 . . . . . . . . . “
.161 . . . . . . . . . ..-
. la . . . . . . .._
. Ml . . . . . . . ..-
.167 . . . . . . . . . . . .
. lEI _...-_.
. lM . . . . ...=..
.165
.162 .167
.162 .161
.166 .160
. la .162
; ;6J . WI

. lM
. Ml . L57
. I&l . WI

:-:p~ !f~~y~
..............------------------_
-------------------—--------..--—-_-.--_.____—_-----------..--=.____-------------..............-____.167 .J6? .120 .lso . m

1, 1 I .[. ... J_ ,.
—,. . . . . _ _l i . .. l.....*=.

TABLE XIX

X FORCE IN POUNDS FOR HULLS WITH NO. 6 CONTROL SURFACES
.

[Model at 0° pitch and elevatoraneutral. Alr s~d, 40rnllesper hour]

. .—

Gmhwl No. 6B

.

Control No. 60
..~a on—A-----

------

-ControlNo. 6D
ql—

Fins No. 6 (tith-
Ont elevatma or Oontrd No. 6A
rudders) on—

Short
,hpll .,?$ F y3. frill.

Dewea
a SA6

.?% . IIM
.166 .161
.146 .148
.146 .147
.146 .148

am
. M4
.161

. .162

:=
.141
.142
.W

.::
“ .l!iv

.lm

.15a

.L!tl

:%
.l&l
.167
.M9

.:E

%
.M7
.166

;: :;%

,,a NM
.W
.M2

.: E
. lW
.144
,146
.167
.167
.103
.167
.169
.169
.168
.167
.UK1
.Ui2
.M’a
.160

--: :fi

.166

.166

:E
“’ .162

. l.m

6.166
.167
.166
. ml
.167
.167
.m
.149
.ls4
.167
.169
. 15!3
.160
.161
.169
.166
.171
. m
. WI
.162
.164
.166
.166
. m
.172
. lm
.1%
. lW

Q 166
.167
.167
.162
.m
.170
. IM
.161
.IM
.152
.M9
.15e
.M9
.162
.171
, 16a
.174
.W3
.161
. 16s
.166
.106
.163
. m
. m
.M6
, ln5
.m

& lM
.167
.169
.164
.166
. m
. la
.161
. ltw
.162
. leil
. led)
; ;6J

.176

.170

. m7

.160

.169

. 16s

.166

.166

. 16i

.170

. 1s0

.197

%

o

‘1’
--.-—.-..........................--....____-
“., -. ._. .. ----
,---—-—--. — . .
.--. — —--------
. —--- _-—----
.. -—.- .--- ..-+
— --------------
----------------
. . . . . . ..- c- _.. _
-------- ---. -.. —
~- . . . . . . -.--—

I
................~-._..-._:--------—.:...-----i-----
.--- .-. --... -.—.
. . . . . . . . . :_ ._ . ..-
-------- ._
....-—- _

=—---- Yf----:- -

+10

+16

.-
_ –. -.
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TABLE XS .

Y FORCE IN POUNDS FOR BARE HO%LS AND HULLS WITH CONTROL SUEFACES NOS. 1 TO 5

----
.—

---L

Rudder Angle of
eetys D*W

-w
..— .-

..-
._, J

DqruJ

0 !3:!4Z1Z43’?1=:.—-----–—–---.--..--__..----,-----——------—----—-——----------.-—----— -._.
.-

.—
- ““-’-.

--=1-
+-lo .-—--

-=

A_-

.—

–—

—-

.—
----

-

.——

=i=~lrrmfll.-_—----.---—-.----—---——:—---.----——--—-.---—--—-.4
–2

+:
+4

m

+ls

TABLE XXI

F FORCE ~ POUNDS FOB HULLS WITH NO. 6 CONTBOL SURFAUES .—
pbiel at O“pitch and ekutars neutral. Ah SW@ 40miles per hour]

Ccmtrd No. 6B w

.—.-
.—

.-
-&

Rug;

a, -r—,.
Long hti ShczthubShorthull

-

+11~

-am
-o. zi4
-0.4%3

g!iJ

-0.010
-. cm
-. In
–. m
–. m
–. @z

–L 042
+.76s
+. 826
:x&

-. m
–. m
–. 18s
–. m
.45s
–. m

-L Ei7

L& htdLang htdLong hul

+a~

-al%
-am
-a 49s

$%

j%%

+tlOas
–. O&l
–. 102
-. lsl
–. 848
-. Esl

-L 041
+.s92
+.*
+. Ma
~:a3;

.–. W7
–. 157
-. 93s
–. Q
-. 6s4

–L 127

ShortIxdl

~g

-o. I.za
-am
-a 4a7
-aSw

gg

–o. m
–. 059
–. lIS
>-g

-. 5S9
—L @d
-f-.774

;%

–: m
–. m
–. 169
–. MA

,—. 46n
—. 676

–L 107

.—
—.- _-

+11~ H& +cN&

–0. m -a 118 -am
-0.247 –a 259 –a m
-a 451 –o. 469 —o.4s0
am –a 9E3

4

–a m
---------- -.:--—-- +0.s%’
---------— .- —. --—
—- —----7 -—--- “ ~$

----------- 1-,-. .---—

I

--------..- .. -—- ~. O&7
---.-.-.-—- ,—---—
---------- .—— –. 101
--. .—---- ---------- -. 17s
------------------ —.w
.—---— -: J.&
---------- —-----

-,.-.—------------— xsm
. --.----—- ---——

1

- “+-w
------.--------——— +. In
.-. ------- .-- ———-- “&&

.- . . ..-. —-— ——
--------— --- —-- -.O’J7
-------- -. —----- —.166

. -.-—--.--— ;. -—---- –. !2a6

. . . . . . . ..- ---------- ..: --

. .:-—----- ----------- --- –.%
. . . . . . . . . .--. —---- 7 –L IM5

Dt#reed

o

+’ug

-a Ml
-& m
-a 521
–a 996
+0.s03
+a34a
+amz
+& p7

–. ml
–. I%’
-.217
-.400
-.685

-L 105
+.742

$.%

–. w
–. 144
~.

–.4ss
~. 727

–L W

+ug

-a 181
-am
-a 505

“-am
+0.s9s
+a430
-l-a a19
W&

–. 053
–. 119
–. 105
–. m

~–i $

+. 816
+. ml
$. ;i

–:W4
–. Us
-.170
–. 247
–. 472
–. @J4

–L M9

.--.—
-

.-
—

.--- ,.-.—
..&

-- —.+10

...
..—

.—
.-

.J -

—

. .—

-m

:.
—
—--—
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TABLE XXII

Z FORCE IN POUNDS FOR BARE HULLS AND HULLS WITH CONTROL SURFACES NOS. 1 TO 6

[Model at 0° yaw and ruddersnormal. Alr speed, 40miles psr hour]
. —.. —

Long hull @th j~ntrol No.–
Sh:or$olL

1 9
No. 5

s, 4
IEIevator

aet$lg

L
Degreu

o

+10

+16

Dwreed

$

+t;
+16
-10
-7

............ --------
-. m ...........
-. no . . . . . . . . . . .
-. ma ...........

f
.007 . . . . . . . . . .
.070 . . . . . . . . . . .
.139 . . . . . . . . . . .

.$

.224 . . . . . . . . . . .

.402

-: %
-. Im
–. 022

$%

g:
:

......... ---.-.-.-.-,

..... .....- ---..--...,

. ......... ...--------

....—..— -----------

........-—-----------

...--. .-—.— ------

.-. .--. ..—...........,
---------- ...........
..... ..... ........ ..
........... .. ........-
..... ..... ---.--...--,
........- -----------
......... --..------,
.........-------------
.-. -........- ....—-.
..... ..... ...........
....... .... ........ ..
.......... .... ..... .

-4
-2,

j

-10
–7
-4
-2

+!
+4

+-:

I-----------.- .-—.- ...
–. 426
-. 19s
-. ma

1%

I
.%
.*12

+.wa

--------
–. w
–. MS
-.040
-$...

$;
+:66a

. . --------
-. WJ
-. 19!4
+. m

z ifl

;%J

+: 837

...--. —
–. a49
-: g

\

.137

.216

$j

.------- .
–. 401
–. 191
-. ma

;%

$;

.-.—...
-.410
–. !ku
-.620
+. oaJ

1
lad
.276

+.474
+. 7as

.

TABLE XXIII

Z FORCE, IN POUNDS, FOR HULLS WITH NO. 6 CONTROL SURFACES

[ldodd at W mW and rnd&rs neutral. Ah SW@ 40miles PE8hew]

lontrol No. ODM-

..—

---

Bins No. 6 (without

%!hd

elevators or md. OontrcdNo. 6A on–
dsm) G

Xmtd No. 6B on– XIUkd No. 60 on-
Imvf4tir

h -8 l—
hrghrdl~Shorthull8hort hd

—.
Langhull

-lag

+

.166

.249

+i E
-. 9!9
-. 4da
-.244
-.074
+. 014
+.074

:%J

+?%%
-. Sal
-.46a
-. M

\

.OcO

.076

.laa

.X45

.2
+~ g

hat hrd

+o.o17
+. w
+. 162

$%;
+1. m
-. m
-.447
-. 2M
-.069
+. 026

;:

+;:

-.871
-. lm

‘;%J

+:814

$MJ

angald

*017

j~

–. Q18
-.466
-. a36
-.032
+.024

i

.0s6

.l!!a

+: E

+t %
-. m
-. SS9
–. 176
+. am
+. 0Q8
+. 164

$%

$%%
+L all

hort hld

+0. 019

*E

&g

-. am
-.426
-. ns
-. ma
+.021
+.092
+. 170

jg

-:764
-.662
-. MS
+.m
+. 106
+. 172

$%1

l%J

#or.lgald hort hd

+&O&6

~:

+L l&2
-. am
-.414
-. ma
-, w

~g

$%
+:.

-. MO
-.129

$%

$%J

$:

LOU hull

I.—

+rl 017
+. m
+. 160
+. m
+. 6a4
+. m

-l-a 017
+.678
+. 147

;%J
o

+10

+20

+-ag

f
.162
,aa7

+.b74
+L 06S

-.937
-.447
-.232
-.071
-!-.016
+.074

$%J

+i 146
-. 78s
-. as6
-. m

:g

;g

+ume

$%

*g

-: Sa2
-. 44a
-.236
-,031

~g

1
.4YJ

+i Z
-. 7Q6
-. m
-. MI
+. 0s7
+. 164
+. 172

$%

JHJ

-l-au

i

.172

.2d6

.on
+L 144
-. 8S6
-. 4a2
-. 2S4
-: ~

I
.1o6

#J

-:772
-. a4a
-.141
+:4!3

I

.19a

.2a4

.870

. 57a

+?%

..........
-------- ..
.........
. ........
........ .
----------
.........
..... .....
.. .......
..........
..........
.........
... ......
.... .....
..........
..........
..........
----------
..........
..........
... ......
..........

..... ... .

..........

....... ..

..... .....

..........

........ .

.--. ..—.

..........

..........

.--. .—. .

..........

..... .....

..... ....-

..........

..........

..........
--------
.. ........
.—------
........ .
..........
..........
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TABLE XXIV

NET MEASURED PITOHLNG MOMENT, IN POUND-INCN=#lF$~ ~ARE EULLS AND HULLS WITH CONTBOL SURFACES

.—
———

WA at @ yaw and mddem neutral. Afr speed, 40LUJIeSw h=]

—I
. .

Defree8

o

nl -CL4.5 I -0.40
+!. 47
+6.s1

+lL 34
+14 70
+19. 65

. .
+*ii l.-_--:-l—”.-.--”-.--_ –—i--—--—–l---------

k
-——-----------------—-—-------—.-—-——---..—-.--————-———--—.--—----——-—-----———------—--------.-

-s0.ml
-7.29
-477
-z M

.-—
.

+10
+t%
+LW
+-z42
-m 83
-SL22
466
-6. !26
-6.46

+-i g
+s.40‘1

—------
-mn

----------- -Q. 62
----------- -7. e4
. ---_--—-- –5. 76
.—---.----- -aE6
.---.---.--- -L70
.-----.---
.—— ++i;
.----—— +Z 10

.--—.
-E. 14
-1Q64
-r. 77
-km
-a 27

+-i ~
-I-Lso
+40s

-—.
-lL 59
-lL al
-9.60
-s. lz
-6.62
-h 16
-2. S5
-242
-2.6s

-Iz 19
-lLu
-s. 76
-t 17
-6.41
-491
-S. 46
-200
-L ~

+15

. ..- --
1.7s” li3r-
~BOf

. .
0.7W brward ofCl.B. I:3;g

. .
—.

.=.

TABLE XXV

PITCHIIW MOMENT ~ POUND-FEET FOIt BABE HULLS AND HULLS WITH CONTROL SUBFACES NOS. 1 TO 5 —
[MoM at@ yaw and mddeia nedml. Moment ads at C. B. Ah W@ 40mlk WI ku]

&
++iF6
+L 723

+&
*g
+L 603

-a037 -am
-r-.M7 +. m

i% +.@a
i%

.-...—--- .---.---—

-arm

+
. lx

:3?+.672
-----------

DcgrKJ Dc#reu

+!
o

~f

-7
-4
–2

+10
+:
+4

~}

–7
4
-2

+16 o

n

+t:

—
-0.06s –0. CM
+. 119 +. 16s

$% f?g

-aOi6
+. 1s6

$:
+04s
+:%d.6E4

.Wem-----...—...--.—-----——-----.914 -----------
.----— -.---.---— -.eaz -....—
----------- .---..----- –.W2 -----------
.-—-— ---------- ~. ---
--——-- .----—.- --.-.-.—
.--- .-— — . . . . .. ---—
—--—— -.. -.-. —

~. -----

1117

.-—-— ----------- . . . ..-- .-—
——. -.---. —.- +.418 .-–:zti_-

–LOS6 -. m -L 049
-. w –.s50 -.928 –. 952
–. w -. MO –. m -. m
–. 675 ~. –. 523 –. 62?!
~. –. 2!35 –. WI

-. Ke3 -. m -. 07s
–. 235
-. Ml
–.CS7

$= ~: $%J

I

1+1, -

]1
.-—-----—-------------...---...-.--.------—.---.----..--——.-—--.---.-------.-—..-----------------—--...—-------------.---.—-..---------—---—..-—------------..--.--—.------------.--.-—-.~-—–.-.--------.::—-—-----------------——--—--------—--——..----.—--------------------—-—...----.--—---.—--.—--—----------.--.—-------—--—---—.---------------------–. 917

_L—.
–. m

---.- --------- –.:- -. 9%
. ----—---- ----------- -. –. 792
-—- —— ---------- . —.4 . . m

%.-- —---------------- . —. , -. E3s
----------- .. -.--—.. –. 414
--------- . --- —------- ;:& +. –. !295
--------------------- +. 1ss -. lm
--------- — ----------- +. m +.875 I -.174

D5
Bs
L%
w
Ku---
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TABLE XXVI

NET MEASURED PITCHING MOMENT FOR SHORT MODEL AND COMPUTED PITCHING MOMENT IN POUND-FEET
FOR LONG MODEL WITH NO. 6 CONTROL SURFACES

[Model at iF yaw snd ruddersnentml, Moment sxfs at C. B. Ah SLBM, 40 des per hour]
-.. .—

i“”
Xmtrol No. 6B on— Control No. 6C on— Control No, 6D on–

Fins No. 6 (without

Elevatm we of
OkiVStOrO or rud- Control No. 6A on-

edt$g
dem) on—

plteb @ _

Long hi )OIU hull 1Shat hrril
I

L&h~ Shorthnil
.—I Isllotitd Ihorthui king hlrl Ihort ht.t LCIU hull

Dwreu

o

Dcare?j

+2
+4

+t;
W:

–lo
–7

-Q 046
+:%

i
.61.2

+: E
.. . . . . . . . .
. . . . . . . . .
. . . . . . . . . .
-------
. . . . . . . . .
. . . . ..— .
-.-. —--
-- —----- .
---------
-- —-. --
.- —-.. .
---------
.— ----- .
. . . . . . ..-.
. . . . . . . .
-... .-.
—- . ..-.
.- —.. —.
—— ...:
.. ——. _
.— ---- .
-— . . .

-a 048
+.286
+:;:

f
.766
.304

-CL 054
+. 14s

1%

$;

–. m?
-. TM
-. lezf
–. 412
–. 8i6
–. 017
-$, ho

_RIJ

–- Og

–. 747
–. m
–. 867
-.171
-.ma
‘$l&

.+:Ill

-a 654

&

gg

-. w
–. 816
–. 614
–. 488
.ma

;%
+. 278
+. 304

_. ~3

-_\ O&

-.782
-.304
–. 4M
–. Z16
-.075
+.QM
-h 078
-.019

-

-a 057 -a 052
f-: I%
$&& $;

-i 010 -:942
–. Q&l -.919
-. 9LW -.S36
-. w -642
–. 4M -. 46a
-. 2fa -.267
~. , ~.

+. 343 +. 212
-t-.649 +. xl

_. g
–+iE
–L 170 –L 162
–L 102 -L 047
–. 847 –. 844
-.665 –. 653
–. 42a –. 475
–. 207 -. 81J3

–. Ifn
ZR ] _.ol,–. Cc?i

:L: 1 –. 117

3%
$..

W&

-.840
-. Wa
–. m
–. m
–. 226

$
.O&

.8Q9

.411
_~ g

–1. 12S
–L 654
–. Sal
-.010
–. m
–: g

i

.lw

.I.ss

.146

-a 066
-h In

z%

_* g

-:036
;~

-.1512
.-. .%iO

–. MS
+. 135
+. 2S1

$%

-L ~
-L 156
-.9.33
–. 721
-.409
-. !&5
–. In
+. Cal
+. M7
-.103

yj
+: 616
j-. 492
–. 94s
-.982
–. 845
-.653
–. 486
–. !2s7
-. lm
+. ml

$g

-i 240
-L 191
–L W
-. W1
-.721
-.626
-.356
-.217
–. 117
–. 106
–. 196

-0.054

i

.E

.&n

.544

–i%!
–L 010
-.948
-.784
-. 5S7
-.862
-.076

$%?

$:

-L 286
-L 192
-. w
-.738
–. 553
–. 646
-.186
–. m.
–. m7
-.183

..---. .—

... ......-

..—...—
---------
... ---.-—

+10
... .. ...-
----------
...... ..-
.---------
.-.--.---
....——.-
........-
..........
..........
....... ...
.--.—..-
.:. .—_—
-.. .—-.
—.-—.-.
.- .:-—
. ...... ...

+20

,.. .

TABLE XXVII

PITCHIIW MOMENT AT 40 MILES PER HOUR

[Mc&l at 0° pitch snd eievs$msnentml]
-.

h’et

I I

PIteb
Rudder *wejf memured Ax& dmng~tasured ?momen

Setung8, pitch
9

about
momen C. B.

Condition of model

I Demee8 “1
P;K&

o
De#reea

o to +16I

I
W%%:;w-:j}
a“7W ferwerd of 0“.B .=...

.._.do. _____________
__.do.._-__.L---
.AT&B-_-._.._.-_.

O.61’;sft~-fi:::::::l::::

@w@ehti.....-...._.-.....-.-._..--._...... -
w hull---.. -—-.. .-.. -... -----------

P ‘- “-- I
-.. .—-------

J’01No. -----. -.----. –------: ---- 1 ‘.-., .,. n

o
—.
-. ti
-. 66
-. 5Q

:::

–. m
-. (!33
-. cm
-.048
-.054
-.053

I
.rolNo. 8.. ..- . . .._ . . . . ..__ _________
XOIN0.4---. -.---. ---. -.--. -... --. —

I

o to +15
rol No. S. —.-- . . . . . . . . . . . . . . . . . . . . . . . . .

Lor.whull; wntrol No. 5.._ . . . . . . . ..--. .- . . ..-.. -----
mt@ No. 5 1.-- . . . . . . . . . . . . . . . . . . . . . . . . . . .

–lo to +10

k%% % NO, 6.....__. .__ ....__-_-_ .....-.

[

Wfthont eketors or rudders.__. -... _-... -. . .._. ----- -
LO hull fine No. 6 I.. .._.. ._ . . ..__. .-- . . . . ..__. .
~i%OUt &3VStOIS.01 rudders._- . . . ..-. -.- . . . . . . .-------
Short hrdf. mnt

L-.. -–..-. ----------------------- -.054

.4 to +15 –. 66 At C’.B.i..-- . . . . . . . . . . . -.046
lllb+15 .-—... --- . . . . . . . . . . . . . . . . . . . . . . . . . . . -.040

......

.-. _.
.....
.— 4

$oi N0.6A_ . . . ..-. -_.. .-.. ._ . . ---------
mtd No. 6A 1.. . . . . . . . . ..–.—..-.—-.-— II .,. rm” I –16 to +16 -. m At C. B-- . . . . . . . . . . . . . . -.634

,.,
%i%k%:%%oI No. 6E .— . .. . . .------ -. -. . . . . . . . .
Lmghnil enntml No. 6B~----------------------------- ‘J
13horthull’,control No. 6C..-.._ . . ..__—.-.-..._- . . . .
Lag huU,oontrol No. 6C l_ .. . . . . . . . . . . . . . . . . . . . . . . .. . .
ShorthuU.wntrol No.6D . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . .
Lons h~ rontrol No. 6D L- . . . . . . . ..–..._.._.__-_ }

Uw,

oto

TUI

+20 –m to +15

I
-.62 .-.do.---–-..- . . . . . . . . -.052

#,
:;

1 Co:mputed from shoftm@L: -
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TABLE XXVHI

NET MEASURED YAWING MO ME.NT IN POUND-~CIIE?~ FIO#OB#RE HELLS AND HULLS WITH CONTROL SURFAOES

[Model at P pttch end elevators neutzaL Afr speed, 40 MM P hood

—

16

+1w
R%

+la 23
.——.

—IL X
–la W

J

49S
-4. Ii
–L 39
+~ g

+&n
+7. 99

–12@
–_l ~

-s 35
–2. 47
+.48

+299
+& S2
+7. 34

0.61” eft
of O.B.

-.
.“=.,-%.==
.——.
.-

I@rcu

0

Dqreu

+:
*

+5:
+16
-10
—7

+447
+%z I 1t%g:& g: &

+lQ 18
+lL70 +Ia. ea +iZl +Io. 47
-EM 55

+7. 16
+I&n

+i M
----. --+-------- —-- —---- ---- —-—

. ..—

,—

----. ..-
-

.-
-—
—-

-Q-

---

_,_

. ..—

.—

—

-

..—

H. “—

.-.--–--. --L---------- .--. ---—-- -----------------

1:::=*–+=:=J=:=::=+==-=I
I +10

1

+15

I

–12 07
–la 51

–&16-4
–:

+2
+4

-G

-&U

---F==lisE ‘Owfm:dofcB-’ -. _=

TABLE XXIX
-.

YAWING MOMENT IN POUNIkFEET FOB BARE HULLS AND HULLS WITH CONTROL SURFACES NOS. 1 TO :

piodel at O“pitch and elevaters neutrel. Moment ark at C. B. Ah epeed, 40mflM per hour]

e.—I Ung hull .tith eontm! No. — I.Qngmgd,
Loomgd,

No. k
No. 6 eornputed

&om short

h-et

iHgH&li
No. 6

4

!. 217

%!
+.0S3

.-—-——

-—-—
. - .—

-

--4:.%-!.247
+.4?4 , +.MS
+.721 ~
+.831 t=

-.961 f——
–.s23 ,-------.-
~~ ~_____

-. Ha

*& ~

>%

—.W6
-. m
-. 44i
–. m
-r-.03s
+. !2SS
+. 474
+.&w

At $225+:607 +:419
+.sil +.&s

%’1%Q2!-

:. lW

$:

:. !m5
+.4M
+. w
+.772

!. 2J5
-!-. 679
+. m

+L 276
+L 726

.--- .--—,

f~”
+:721
+. Sol

_-
. .
-..

. .
-. .-—_——

——--— —
..-
-

—--——
.---.-—-

.-—-----

..----—-

.-.——--
—-——

--—.—-—--—
..------—
.---—--
.--.—----

.----- —-
-----------
.--—-——

.---——

.-------—

..-.-—-—

.--—

.---—
-_: I&

~g

~a-

+. m
+. m
+. 317

---------
--..-----
.- .-—
----------
----------

–. ins
–. S17
-. a7
-. 41Ll
–. m

-I-. 19!

R%

=--m
.

.+
—

..—.

T
.--—.—.-—.—.——.--—--—–.495

–. ala
-— -. w

-.420
-.m

--------- -p&
.-—--

+:4a2
.-—— - +. w

.—
———
.---.----,
.— --
-——

.--—-—.

.——
-L 042
–. b74
-. m
-. S34
–. 659
-. 1s9
–. 02?
+. 148
+. 220

.—--——
–L @33
–.S6S
—.617
–.417
-. l!as
*c&

&&

.-—
—

--- —---
.-----—.
.—--—.

--—
—-
---I
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TABLE XXX

NET MEASURED YAWING MOMENT FOE SHORT MODEL AND COMPUTED YAWING MOMENT IN POUND-FEET FOR
LONG MODEL WITH NO. 6 00NTROL SURFACES

[Model W O“pftdl and ekwatoranmtrd. Moment da at O. B. Afr 9P@, 40 rolled w hour]

Fine No. 6 (wfthout
elevators or md- Contml Na 6A on-
dere) 011—

%ntrol No. 6B O* Control Na 6C oD- (!ontrd No. 6D Orl-

8horthnU /Long hull I ShorthuJf hort hull Long hnl? lhort hal kmE hull Ihorthun Mng hull

o

pJ
~~
-.m
-. m
-. 67!4
-. Ma
-.140
$..

$:
-i 161
-L 036
-.894
-.676
-.478
-.888
-. w
+. LW

i

.&x

.4!26

.488

$.249

$~

–t E
–. Wa
-. E89
–.64L
–. 410
–. 147

yg

~~:

-L 249
–L 118
-.909
-.764
-. WI
-. 8s0
-. ma
+. 181

$%
+. 636

piJ ~g
+. Ela

+: 8U
-L 082 -+i %
–. m -1.016
-. m -. ‘am
–. 679 -.668
-. m -.425
–. 1E4 -.164

i i

.064 . lM7

.230
:%!

+:%? :=
+. 60!2

-L!233 -L 62%
-LOW -L 178

-. PM -L W
-.709 -.763
-.617 - -.678
-. m -.826
-. ml -. 67a

$% $%!

+:889 $%

-Las
+. 404

~?j

-: SW
-.817
-. m
-. 89!2
-.176

*E
$..

-+i %
-L 186

–. m
-.740
-.662
-.868
-.160

+:

.!.249

+

; 4g

+:E
-L 147
–L 080

-.918
-.678
-.448
-.184

i

.IM6

j?j

–LZ!Z3
-L CW
-. 82%
-.611
-.870
-.127

$g

ii+!pi
+.767

-LOW
-. W3
-. Sal
-.604
-.401
-.190.

i

.017
, 19!2
.872

$=

-L 800
–L WI
-_y :;

–. 602’
—. 408
-. m
-. m
+. lM
+, 171
+. 189

i=

i
.777

-i E
-L W

-. cm
-. C.s8
–. 468
-. m

~:

\
.6W

-i%
-L !258
-1. Lw
-. m
-. 06a
-.424
-. 17!3
-km

1

.167
,m
.286

........ . . ... ..... ..-

... ...... .... . ....-

... ..... .. .... ......-

.. ......- .. ..........-
.......... .--. —----
---------- -----------
......... . --------
........... ..........-
,-------- ---------
,--------- -----------
---------- ... .......
.--------- ...........
----------- ....-. —-.
... ...... .. .......... .
........... ---------
........... .... ... ...
........... ----------
....... ..- -..-.-..—.
---------- ...........
..........- .---------
........... ..—------
........... .—. —...

I -——

YAW FORCES AND MOMENTS ON LONCI MODEL HULL WITH NO. b CONTROL SURFACES

Model at W piti. EIevabxe aud mddws ueutml. AII speed,86mfkn per howl

I
-—

Net
meaem-ed
rms-wfnd
fwoe f?

Yawfng
noment N
xfsat C.B

Xfome Yforee

Pipe

-.660
-L342
–L8E0.
-L 976
-L 4S7
-.477

Peunda
+C@l
-1-.w
+, MC?
-. w
~. $%Jl

-.477

Pep

–. 602
-L S85
-a 709
–8. MO
--s. 916
-8. ~

.-. .—..—

.

,
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TABLE XXXII

OSCILLATION DATA FOR LOPiG MODEL AND APPARATUS AT VARIOUS AIR OPEEDS

Model at ~ phch. EIevdors and mddem neuw

‘~
Nnmbx Ofd&tiOIIS k) redneanmplltndo kom 8.0to #

1“ A-tns and bare hti mmbhwd

o 140 27.6 39.0
1:

6L 6 OLo 720 %6 956 Ha.o
0 20 226 816 420 53.0 Oao m.s Mo
o IS.6 25.6 ~: 4L6

% o
2: g: 60.6 7s.0

:: 16.o 226 SILO 4L0 E&s 05.6

I. Ap~tns and hull with mnti No. 1mmblned

o 14.6 23.0 ao E&& 620
1:

Sh6 W.5 Llo. 6
z 5 I&o SLo 27.5 326 W’ 450 6z5 6L0

i 6.5 la o 140 la o !226 X6
%

aL o S&o 42;
o 40 7.6 10.6 140 17.0 %0 Z&g 27.0

Apparatus and htdi with contrcdNo. 2 mmbkwd

o 0 I&o !ia6 4ao 740 37.0 10L O m. o
S.o 15.5 fll.o ?%! %; 4L0 4s.0

: I ILo I&o S40 =0 Sao
60 0

E: H
N &o IL S 16.0 lao lLo zio 29.0 =0

I Appamtusand hull with mntml No. S combined

o 0 140 27.5 &Lo 61.5 OLo
o

86.0 99.0 Ilk o
r16

%
17.6 zLb ao H SS.5 4a. o 56.0

0 H 8.6 Uo
60

Ill o la o ~; 21L6
o

SL O S6. o
ao t%6 ‘2.0 LL6 U o 1P. o zz5 Z&o

- Appocatns and hull with mntml No. 4 mmhhed

i o M o 27.6 3a o 6L 6 6L6
o

S4s [ W.s Ilh o
7.0 140 1a 6 !2S.6

H
8L O g 425 4%6

o a o EL6 17.0 no
ao

%:
o H’ 7.0 ao Eli I&o

27.5 620
17.5 as 240 ao

I Apparntus and hull wkh mntml No. 6A combhed

o I&o %5 40.0 E9. o &Lo
18 0

~ .1

740 g; lm o 117.6
&o Ihg 2L0 !za O 640 40.0

m
640 M.o

o &o
m

Ia 6 MO 2L5 %0 !W.6 346
0 as 7:0 m o IS.6 I&o Iao 220 28.0 %:

1

I

Apparatus and hnUwith cnntmi No. 6D mmbhd

o 0 140 27.6 Sao 0L6
o 7.6

3&o Qao U&o
1: g g;

:
E: 5L6 %: 4&6 6L o

0 17.5 2L0 26.0 Zao ~; 2:
W1 o :: 7.0 la o I&o I&o mo !220 zao

Ap~tusalona @kenattertest onlmrahuU.)

o lb o 30.0 :1 66.0 n. 6 mo
: IZ5 !2$.6

ml o lzs. o

E
E: 020 79.0 S40 %0

o 10.5 nlo a7.o
so

2: 6L5 Oao mo 8L 6
0 a o 17.0 E: 620 ao 446 620 6L0 7L0

Appomtns tdone(taken after test on hall tith No-2 mntrd)

o 10.0 ~: ~:
1:

07.6 7a6 P26 llxLo I!Mo
o I&o E: 65.0 646 7S.6 Sxo lc&~
o 10.8 !m.o 2S.0 S7.6 $4: 6L 6 6L O ms

z o &s 10.6 240 Sa.O :4ti o m.o 020 72.0

—

.—
.-

—
.-

.-

..-.
—

—

—

..
-—

..=

..—
.- .+—

---

—

——-

.
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TABLE XXXIII

COEFFICIENT OF DAMP~G MOMENT FOE LONG MODEL AND APPARATUS AT VARIOUS AIB SPEEDS
-.

Model at W pitoh. Elevator%an~rndderr”neutral

Bare htdl and apparattu oombhd

o 87.6 61.6 1.049 0. OICB 0.055
$laO 49.6 1.650 ; rJJ . ON

ti 42.8 1.m
m 2: 35.9 1..K4 . 01’x :E

1 1 1 ,

Hull w[th control No. 1and apparatnscombfned

1 1
3&: Ma LeQ2 : O& ao56II 8-4.3 1. 7i8 .1o7
13.6 ZL8 L7a7 .02ai .165

% 10.0 17.6 L% .0405 .2M
I I 1 I ..,.:.. ~ ....

Hull with oontrol No: 2 and aPparahrewmblned

Hull with control No. 8 and apparatuemrnbfned
——.

o :;; L ii? : Olom O.ow
M “ \ L7’87 .124

H Ii 6 ~; L 702 .(I352 . ls7
w &6 I.m’ .0477 .25(I

I I I I

Hull wkh mntrol No. 4 aud np@tns ~fibfnad

o 37.5 L 7i3 o. Om 0.054
l&b g; L 7K . 021e . L10

# 12.0 L 762 .033s .182
30 9.0 16.1 L7M .04&l .289

‘ Hull with cantrcdNo: 6A and armaratueco-mbIrred

M
30

I 1 1 I 1
. .

Hell with mntrol No. 6D ~d apparatuscmnb~

..-.

2io L761 : 0. Olw
1: , R:

0.653
2: L 75) . Om .117

20 22.1 1.770 ; .m24 .175
30 9.5 17.0. L7W , .0428 .228

I 1 1 I
—,

Aptib alone (teXen after test on bare hd

o 30.6 47.8 “L211 o.Olm aa39
%2.o L 213. .0127 .043

YJ k: L 214 .(I59
30 E; ieao L 216 :% .066

... .

Apperattu alone (taken rker kt on ha with eantrol No. 2)

o 4L O 49.6 L 211 f% 0:g
33.0 4ao Ll13

: 27.5 3a4 L 214 .0147
30

.050
n.6 =6 1.315 .0172 .065

,

L:For vaIne@ I seaTable XXXIV.
~- Cmftldent of dampfr@noment for model and apparatneomrbhred.
A- C@dmtIof dmnpfrw moment for sp~atrrs akme.

....
#

- ..

.:!. —-.

. -- . . ..—
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TABLE XXXIV
00MPUTA!ITON8 FOE XOMENT OF INERTIA 1-K. F14+

[K,-~-61.00 Ib~ft.@l. 4#.W.~

: .—
OmmatingSyetem (se&de)LIk?kr

...-
.-

L646
L&la
L7!Z

?E
L 747
L761
L !211

-. .-----

.—
-.=—-...—

TABLE XXXV’

COEFlUO13NT:Ol? DAMP~G MOMENT FOR LONG MODEL ALONE AT VARIOUS MB
—

EPE?aM

[Model at 0° @A Hevatma and mddam nen~

—.
.. -;.

.—
.L

.—.:.
.—

Hull with mntml enrfmm No. 1 ‘ I

—
.—
,.”

Hull with mntrol surfacesNo. 2 —

.--_

HnIl tith mntroI eurkes No. S I
.-
-——

0 0.0!s : pJ O.m.l
.Oisu :i# .055 . Ml

so .lml .036 .I&l

.-
—-.-—

.-HrdI tith mntrd snrfaem No. 4 I
--.—...—

.-
— ,-—~..-–>

—-- ,-
HoIl with mntmI mrfacea No. 6A I -.- . .

.-
.—

-
-,—

. ._. -.
...=

J

0.058 M!& ‘O.oalII .110
m ;&6 :!%
ao :&l .111

HIIII Whh mntrd erufm.mNo. 6D t ..-

-=. ,—
. .-

.-
348-26f-13
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TABLE XXXVI

FOE AERONAUTICS

STABILITY CRITER1ON FOR LONG MODEL IN YAW

[Model rtt W pltcb. Elev8tors rmd mddfm neutral. “Trot swd, 40 mflee per hour]

I ““ “’ ..1 Moment Srrns$

1
.

CondMon of model

“““L

D-fsturb@

N~Yti

Bare htdl--------------------------------
Hull wltb h’o. 1mntrols . . . ..-. ---. -.-- . . . . ..—-
Hnll with No.’2 controls . . . . . ..-. - . . . . ..———
Hull with No. 3 mnkok . . . . . . . . . ..-... –.---.——.
Hull with No. 4 mntroh . . ..- . . ..- . . . . . . . . ..–——-
Hnllwith No. 6A mnk& . .. . . . . . .._... -.- . . ..-.~
,EfuUyith.No. 6D.@n@oIs--._.. --... _._=v

Pm C.$ni

-3&
4s4 e

..-M. S

.%%

R@Ing

1Ha,~dmoWtiywo~in~re32.
f This w tarfon- Y~. J UR , see Report No. 212,N~tlon~ Adv~ory commlt~ for AsromIutfes.

(Y*, NJ-(aYlw, ah’lw at +-P.
c-s Wn-smle retldlrmea d ehlp.

- 1!2$W426.67shwe-318.4.
~Given in percentage of alrehfp length-CA4.C8ket. —,

-a 011
-. 2&5
–. 166
-.644
-.am
-.S18
-. %57

-

...- ., ... , . AL ..- .=

A. . . ., . . . .— ------

.-

1.


